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If.-Murmurs audible in Arteries within the Thorax.
MURMURS in the aorta and in the pulmonary artery, where
no valvular or aneurysmal disease is present, are generally
admitted, and are met with most often in anaemia. But
little attention is usually given to the effects of the respira-
tory movements upon them. The systolic murmur in the
aorta in anaemia, however, is frequently only audible or
much intensified during inspiration. In this it resembles
the infra-clavicular murmur, and probably from the same
reason--viz., that inspiration tends to dilate the vessel and
diminish the tension of the blood within it. With regard
to the murmur in the pulmonary artery, this is some- ,,
times only to be heard in expiration, as has been pointed
out by Dr. Russell,’ who writes: " A common peculiarity
of the murmur is that when the chest is elevated in inspira-
tion the.murmur disappears, reappearing during expiration."
This I have frequently myself observed, but in other cases
the murmur has only been audible during inspiration, and
in some cases during both acts. These facts, however,
seem to be explained by the consideration of the effects of
the respiratory movements upon the arteries within the
chest. There are certain influences which tend to bring out
the murmurs, and certain others which tend to prevent it,
in both expiration and inspiration, and the murmur will
be audible or not audible at a particular time according as
one or other of these influences predominate. As Dr.
Michael Foster points out,2 "the influences of the re-
spiratory movements (on blood-pressure in the thorax) are
not only many but conflicting, and the exact effect of any
one movement will vary according as the circumstances
rendering one factor predominant." The inspiratory action
of the chest and lungs, as Dr. Sibson writes,3 "dilates the
air cells and expands the pulmonary vessels; while more
air is drawn into the bronchial tubes and cells, more blood
can be and is propelled into the pulmonary vessels.’ The
pulmonic artery, then, unlike the systemic vessels, is most
empty during expiration, and this lowering of arterial
pressure must tend to produce the murmur. On the
other hand, though during inspiration the artery is com-
paratively full, there is a tendency to lie production of
the murmur from the dilatation of the arterial calibre
which it brings about. The murmur, then, is sometimes
heard during inspiration, sometimes during expiration, and
sometimes during both acts, in ansemia. In inspiration the
dilating influence on the artery may determine it, notwith-
standing the counter influence of increased blood-supply;
and in expiration the relatively empty state of the artery may
produce it, notwithstanding that the dilating influence on
the artery is not at work. The murmur in the pulmonary
artery is much more common than in the aorta in anaemia;
the reason of this has been much discussed, but it would
appear that the relative infrequence of the aortic murmur
may be due to the large quantity of elastic tissue contained
in its wall, which keeps it adapted to the varying quantity
of blood within it, apart from muscular tonicity, and to the
thickness of its wall being much greater than that of the
pulmonary artery, which renders it less easily acted upon
by the inspiratory expansion of the thoracic cavity.
Murmurs in the Branches of the Aorta within the
Thorax.-Besides the murmurs in the pulmonary artery and
in the aorta in anaemia, murmurs may be sometimes heard
in the upper intercostal spaces just to the right or to the left
of the sternum or both, of systolic time, and apparently
deeply situate in the chest, and which, from their situation,
are altogether above the locality of the aorta or pulmonary
artery. The character of these murmurs is quite distinct
from those of the continuous venous murmurs sometimes
audible in the sarae regions, and points to the murmurs
being originated in the innominate, left common carotid,
and left subclavian trunks within the chest, and this is
1 Some Morbid Cardiac Conditions, p. 66.
2 Physiology, p. 371, fourth edition. 3 Collected Works.
confirmed in the case of the two former by their being at
once arrested by pressure upon the carotid artery on the-
corresponding side of the neck. The following case will
exemplify this condition.
Bruit in innominate artery and aorta during inspiration.-
E. C-, aged thirty-one, came to my out-patient depart-
ment at St. Mary’s Hospital on Nov. 24th, 1887, with some
uterine symptoms and marked anaemia. A soft systolic
bruit was heard in the aorta immediately to the right of the.
sternum, but only on inspiration. A similar bruit was.
heard in the left subclavian artery, just below the clavicle"
and also in the second intercostal space, one inch to the left of
the sternum, which quite disappeared when the axillary
artery was compressed, and was apparently produced in the
part of the subclavian artery within the chest. On Dec. 8th
the same bruits were heard, and also a similar rough bruit
over the situation of the innominate artery. This bruit.
was heard whenever a deep breath was taken, occurring
three distinct successive times with each inspiration and
synchronously with the cardiac beats. There were no.
evidences of aneurysm or of cardiac or pulmonary disease,
and the double synchronism of the murmur with inspiration
and heart-beat was unlike an aneurysmal murmur. The
patient attended for several months, and the murmurs some-
what decreased.
Haemic murmurs in intra-thoracic arterics.-E. B-,
aged fifteen, came as an out-patient to St. Mary’s Hospital
on Dec. 3rd, 1886, with well-marked extreme anaemia; the
blood-corpuscles were 59 per cent. of the normal number.
Pulse 104, very feeble. On both sides below the clavicle &
loud bruit could be heard independently of respiration, and
a similar bruit was also heard in the second and third spaces.
near the sternum. The patient again presented herself on
Jan. 31st, 1889, with marked ansemia. There was then
audible a loud murmur in the pulmonary area, and a,.
murmur also in the first and second left spaces near the
sternum, arrested by compression of the carotid in the neck,
and apparently, from its position and this fact, produced in
the left common carotid within the thorax.
I have notes of other similar cases where the murmurs.
heard could hardly have been produced elsewhere than in
the large branches of the aorta. In consequence of the
distance of the arteries from the parietes of the chest, they
are usually not loud, but they may often be heard to be
increased by inspiration or only to be brought about by
that act. These arteries, being at a distance from the chest
wall, cannot in any way be pressed upon by the rib or apex
of the lung or the subclavius, and their existence is not only
clinically important, but it affords further confirmation of
what I have written respecting the production of the infra-
clavicular and other functional murmurs.
III. Murmurs in Arteries which are heard in connexion
with Phthisis.
In Phthisis two murmurs have been described, one in the
region below the clavicle and one in the pulmonary artery.
As regards the former, Dr. Stokes4 says: "In tubercle of
the lung, one of the most interesting signs connected with
the vascular system is an increased action, often accom-
panied with a bruit de soufflet, which, when the upper lobe
is diseased, may be occasionally heard in the corresponding
subclavian artery, and which has not been described by
any other writer." Since then the murmur has been very
generally described as a sign of phthisis, though, as
Dr. Walshe writes, " that, acquainted with the murmur for
many years, I have constantly been on the watch for it,
but rarely meet with it," it is certainly not one of the usual
symptoms. It has always been assumed that this murmur
was due to pressure. As the infra-clavicular murmur, apart
from phthisis, was assumed to be due to pressure on the
artery by some neighbouring anatomical structure, so here
it has been assumed that the murmur can only be con-
sistently accounted for by pathological pressure ; and
the pressure that has always been credited with the
production of the murmur is that of the consolidated lung.
But, in the first place, the murmur has been described in the
very earliest stages of phthisis, where consolidation must
have been of the slightest, and in later stages with large
cavities where the consolidation has been almost destroyed.
And surely a consolidated lung would not be apt to press
upon the artery above it, but would be much more likely to
be contracted, and to be unable fully to expand on inspira-
tion, and therefore to leave the artery which should rest
4 Diseases of the Chest, p. 442.
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upon it unsupported. The subclavian murmur, then, in
association with phthisis, if produced by it at all, is the
.result of exactly the same mechanism as gives rise to it in
.anemia and other states; that is, when inspiration is made,
the consolidated lung fails to expand, and the artery in con-
sequence is exposed in unusual degree to the dilating force
.of inspiration, and, becoming insufficiently applied to the
’blood within it, a murmur results as in other conditions.
No doubt the anaemia which is present in most phthisical
(patients largely contributes to the production of the
murmur, if it is not actually the cause of it-an opinion
which seems the more probable because the murmur may be
sometimes heard not only on the side where there is evi-
dence of phtliisis, but also on the other side of the same
patient, where, so far as physical examination can ascertain,
010 consolidation exists.
Phthisis, with double s1lbclavian murm1lr.-J. M-, ,
.aged twenty-eight, came as an out-patient to St. Mary’s
Hospital on March 21st, 1887, complaining of cough, pain
’between the shoulders, and haemoptysis. The inner part
’of the left first and second intercostal spaces was almost
’dull on percussion, and the breathing over the upper space
was bronchial, with crackles during inspiration. A very
loud, rough, rasping murmur was audible just below the
- clavicle, increased on inspiration. On the right side a
murmur was also to be heard, though much less loudly. He
.attended for a month, the signs remaining the 3ame.
The murmur in the pulmonary artery was first described
’by Dr. Latham.5 According to him, a murmur may be
iheard for one inch to the left of the sternum, between
’the upper border of the second and the lower border of
the third rib, "systolic in time and unmistakable in its
- characters." He writes : "I have gained no knowledge
of it by dissection, but have" witnessed it either in
’those "who were undeniably consumptive, or in those
who were too justly suspected of being so." And he
- a.dds: " Where, from my direct examination of the
’lungs, I cannot get beyond a suspicion of tubercular
disease, the murmur in the area indicated must always
contribute to confirm it." Dr. Latham expresses his
inability to account for it, and asks, "Supposing thejmlmonary artery to be the seat of the murmur, does it
become so in consequence of its own disease or by reason of
pressure or impediment reaching it from the diseased lung ?"
Dr. Hughes6 describes the murmur as heard in inspiration
’only, and refuses to regard it as characteristic of phthisis,
though he believes it due to pressure. Dr. Walshe7 writes:
""The mechanism of this murmur requires further elucida-
tion, but in all probability is essentially the same as that of
the subclavian artery." And no doubt it is. In many
.cases it seems to be merely an anmmic murmur, occurring
un a phthisical patient, best audible during inspiration, as
is sometimes the case, and produced by the common con-
’ditions which produce anaemic murmurs. In other cases it
.appears to be actually due to the phthisis, nut in con-
sequence of the pressure of consolidated lung on the artery,
but rather in consequence of its retraction leaving the
artery unsupported. The following case exemplifies this
’condition.
Phthisis murmur in pulmonary artery; death; necropsy.
-F. D-, aged twelve, was sent to Paddington-green
Children’s Hospital from the out-patient room on Feb. 15th,
1886. She had been an in-patient the year before for
- torticollis and left apical phthisis, and there were on her
- second admission evidences of consolidation and softening
of the apex of the left lung as well as of the right. The
-dulness on the left side to percussion extended upwards to
the second rib, and the expansion of the left side was very
- deficient. During the whole of her stay in the hospital a
loud systolic murmur was audible t’) the left of the sternum
.as high as the second rib. She died of typhoid fever on
March 28th. The post-mortem examination showed numerous
typhoid ulcers, one of which in the ileum had perforated the
’intestine and caused death. The apex of the left lung was
- solidined, and the lung itself much retracted, there being
- extensive pleuro-pericardial adhesions. The pulmonary
.artery was found to be situate in exactly the position over
which the murmur had been heard, and the lung, so far
from pressing on it, was retracted to a considerable distance.
Both the subclavian and the pulmonary artery murmurs,
then, in association with phthisis are probably the result of
- coincident ansemia, and, when due to the phthisis, are pro-
duced, not by pressure upon the vessels by the consolidated
5 Diseases of the Heart, vol. i., p. 40.
6 Guy’s Hospital Reports. 7 Diseases of Lungs, p. 160.
lung, but by the same mechanism which gives rise to the
murmur in anaemia, the non-expansion of the lung leaving
the vessel ill supported on its exterior. Neither murmur
can be regarded as diagnostic of phthisis unless other signs
of that disease are present.
IV. Murmurs in Thoracic Vessels from Effusion of Fluid
into Pleura.
A murmur is sometimes produced in the large vessels of
the thorax from the rapid effusion of fluid into the pleura.
The following case affords an example of this. A male
patient who had been ill in bed for a month with chest
symptoms, who had been repeatedly examined by several
physicians, and in whom it was certain that no murmurs
existed, after pleuritic friction had been observed for some
days, was found to have the signs of a large accumu-lation of fluid in the left pleural cavity. The effusion was
very rapid, the dulness in a few hours rising to the level of the
spine of the scapula. The apex of the heart was felt plainlyin the right axilla, and there was evidence of considerable
compression of the lung. Simultaneously a murmur of great
intensity was developed; it was heard beneath the sternum
opposite the second and third rib cartilages, and could betraced obliquely to the left behind that bone in the second
and third left intercostal spaces. Supervening suddenly as
it did, and coincidently with the rapid effusion into the
pleura, it could hardly have been the result of anything but
traction upon and stretching of one of the large vessels in
the thorax, and from its position and direction appeared to
be produced in the pulmonary artery. That this was so was
borne out by the fact that after several aspirations of fluid
the chest was eventually incised, and as the heart returned
to its position the murmur entirely disappeared. I have not
found any definite allusion in any of the works I have been
able to consult of murmurs in the arteries produced in this
way, but the recognition might be important, for in cases
where the patient had by previous observation been known
to be free from murmur such a bruit as that heard might be
readily taken in conjunction with the other physical signs
for evidence of aneurysm or intra-thoracic tumour.
The points to which I have drawn attention in this paper
are of clinical importance. I have known of persons being
refused for insurance on the ground of phthisis because they
presented the subclavicular murmur, though they were after-
wards insured, and have been in good health since the occur-
rence some years ago; and the murmur in the pulmonary
artery in anaemia has led to the rejection of a candidate for
one of the public services, though when it was afterwards
shown to be due to anaemia the rejection was revoked. So,
too, the murmurs in the larger branches of the aorta within
the thorax in anaemia require careful diagnosis in the ex-
clusion of aneurysm. And as regards the mechanism pro-
ducing the murmurs in some arteries in anaemia and other
conditions, I believe an investigation of the facts connected
with them will show that they are all due to the same
factors, their differences in rhythm and certain other con-
ditions resulting from the effect of the respiratory movements
and certain anatomical conditions.
Conclzcsions.-1. A murmur is sometimes audible in the
subclavian artery immediately below the clavicle, which is
not the result of organic disease or of pressure upon the
artery, and is most common in ansemia and other conditions
where there is defective adaptation of the arterial wall to
the blood-current. 2. The various circumstances influencing
the production and rhythm of the subclavian murmur are
dependent on its anatomical position and the respiratory
movements. 3. Murmurs may be often heard in anaemia in
the large branches of the aorta within the chest. 4. The
respiratory movements have a marked influence on the
characters of anaemic murmurs in arteries arising within
the thorax. 5. The murmurs heard in the subclavian and
pulmonary regions in some cases of phthisis, inasmuch as
they may exist without phthisis, must not be regarded as
diagnostic of that disease, and are not produced by pres-
sure of consolidated lung in most cases where they coexist
with phthisis. 6. Murmurs may be originated in intra-
thoracic arteries from traction upon them by the displace-
ment of the heart in pleuritic effusion.
Note.-In the first part of my paper on Arterial Murmurs,
in THE LANCET of May 18th, I quoted from Dr. Gee’s
"Auscultation and Percussion" a reference to the " sub-
clavian murmur." My quotation was from an early edition
of Dr. Gee’s work; in a later edition, I have since learned,
the paragraph in question has been much altered.-S. P.
